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Abstruct The pupae of two callidulid genera, Callidula Hübner and Prerodecta Butler present in Japan are described. 
From the pupal characteristics, the Callidulidae as designated by Minet (1989) contains two (or more) conspicuously 
different families, one (including at least the Pterothysaninae) belongs to the Macrolepidoptera and is related to the 
Bombycoidea, the other (the Callidulinae) is a sister group of the Hyblaeidae in the Microlepidoptera. True Callidulidae 


should be restricted to Minet’s Callidulinae. 
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The Callidulidae is a small but curious family. Minet 
(1989) recognized three subfamilies, the Oriental 
Callidulinae, the Madagascan Griveaudiinae and the 
Pterothysaninae. Among them, only two genera Pterodecta 
and Callidula in the Callidulinae occur in Japan. 


Knowledge of the pupae in this family is insufficient and 
pupae were recorded only three genera so far: Oriental 
Pterodecta, Callidula (Callidulinae) and Madagascan 
Helicomitra (Pterothysaninae). 


Research into Callidulid pupa had began with Nagano’s 
(1916) survey of the immatures of Pterodecta felderi 
Bremer, Nakamura (1980, 1981) illustrated the pupa and 
discussed its phylogenetic position. Nishio (1983, 1987) 
observed some habits of the adult and larva. Tschistjakov 
and Belyaev (1987) described accurately the larva and 
pupa and discussed their phylogenetic position. 
Subsequently, Inoguchi and Miyata (1999) successfully 
bred the larvae of Callidula attenuata Moore and Minet 
(1987) described the pupa of Madagascan Helicomitra 
monilifera Mabille. 


In this paper, the pupae of Callidula attenuata Moore and 
Pterodecta felderi Bremer both of which belong to 
(Callidulinae), are described. They are compared with that 
of Helicomitra monilifera Mabille (Pterothysaninae) and 
their phylogenetic relation between them discussed. 


The morphological difference of the pupae between the 
two subfamilies, Callidulinae (Callidula and Pterodecta) 
and Pterothysaninae (Helicomitra), is great and shows too 
much dissimilarity for the insects concerned to be 
accommodated in the same family. 


Not only does it appear on the basis of pupal morphology 
that these two subfamilies should be considered to be 








separate families but also they are far apart in phylogenetic 
relationships, the former is a member of the so-called 
Microlepidoptera and the latter belongs within the higher 
Lepidoptera close to the Bombycoidea. 


Based on the pupal morphology, Nakamura (1981) 
considered P. felderi Bremer should be included that in 
the Pyraloidea and Tschistjakov and Belyaev (1987) 
reached a similar conclusion from consideration of the 
features of larva and pupa. However, this opinion was not 
accepted by Minet (1991), who regarded the Callidulidae 
as associated with the Macrolepidoptera, placed among 
the Obtectmera such as Rhopalocera, Drepanoidea or 
Geometroidea. Holloway (1998) followed this. 


The pupa of Helicomitra Butler is allied to those of the 
Bombycidae, especially Prismosticta Butler (Nakamura, 
2007) in the following features: lacking maxillary palpus; 
labial palpus adjoining labrum; mandibles never meeting 
on meson; maxilla reaching before tip of prothoracic leg; 
antenna extending at tip of prothoracic leg; suture between 
pro- and mesothorax attached to antenna at a point of 
suture restricting proximal margin of prothoracic leg; 
pro- and mesothoracic legs meeting on meson; cremaster 
and cremaster setae absent, etc. 


On the other hand, the pupae of Pterodecta Butler and 
Callidula Hiibner show contrasting characteristics to 
Helicomitra as follows: maxillary palpus appearing; labial 
palpus never adjoining labrum; mandibles large, meeting 
on meson; maxilla extending far beyond tip of prothoracic 
leg; antenna longer than prothoracic leg; suture between 
pro- and mesothorax attached to antenna at caudal point 
of suture restricting proximal margin of prothoracic leg; 
pro- and mesothoracic legs never meeting on meson; 
cremaster and cremaster setae present, etc. 


Taxonomic studies on the pupae of Japanese Lepidoptera-Heterocera XVIU 
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Fig. 1. Pterodecta felderi Bremer, ventral and lateral views. (after Nakamura, 1980). a: cremaster Fig. 2. 
Callidula attenuata Moore, ventral and lateral views. b: cremaster. Fig. 3. Madagascan Helicomitra 
monilifera Mabille, ventral and lateral views (after Minet, 1987). Fig. 4. Hyblaea fortissima Butler, 
ventral and lateral views, Hyblaeidae (after Nakamura and Iwata, 1969). Fig. 5. Striglina suzukii 
Matsumura, ventral and lateral views; Thyrididae (after Nakamura, 1974) Fig. 6. Prismosticta hyalinata 
Butler, ventral and lateral views, Bombycidae (after Nakamura, 2007) 


Accordingly the author concludes, judging from the pupal 
morphology, that the Callidulidae as designated by Minet 
(1989) consists of two (or more) completely different 
families, one belonging near the Pyraloidea in the 
Microlepidoptera and the other to the Bombycoidea in the 
Macrolepidoptera. However, the cranial suture is an 
exceptional feature. Minet (1987) noted that the epicranial 
suture (sic=cranial suture) is present on the pupa of 
Helicomitra monilifera Mabille. According to Mosher 
(1916), the pupal cranial suture is present in the Pyralidae 
and is absent in the Bombycidae. As no pupa of species 
in the Griveaudiinae is yet been found, the phylogenetic 
position of this subfamily is not clear. 


In conclusion, the phylogenetic treatment by Minet (1991) 


is valid only for the Pterothysaninae but not acceptable 
for the Asian Callidulinae which may be closely related 
to the Pyralidae. Finally, the true Callidulidae should be 
restricted to species belonging to the Callidulinae. 


In generally, the phylogenetic position of this subfamily 
Callidulinae may be presumed from the pupal abdominal 
setae as described below. 


The abdominal SD and L setae of lepidopterous pupae 
vary as follows: 


(1) in the Microlepidoptera except those in (2) below, The 
SD1 seta bears a dorsad spiracle and the SD2 seta is 
lacking. The L1 seta bears a ventro-caudal spiracle, 
directly below the L2 seta. 
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(2) in the Pyraloidea (Pyralidae, Crambidae, Alucitidae 
and Thyrididae) within the Microlepidoptera. The 
situation is the same as in (1) but the L2 seta is absent. 


(3) in the Drepanoidea (Drepanidae, Thyatiridae and 
Epicopetidae) belonging to the Macrolepidoptera, the 
situation is the same as in (1) but the long SD2 seta is 
present directly above the SD1 seta. 


(4) in the Macrolepidoptera except those in (3) above. The 
SD setae is as in (1). L1 seta is situated directly below 
the spiracle and L2 seta situates ventro-caudad spiracle. 


The pupa of the Callidulinae has the same characteristics 
as (1) above, and therefore it is beyond dispute that this 
subfamily belongs to the Microlepidopetra excluding 
Pyraloidea. It is regrettable that the chaetotaxy of the 
Helicomitra pupa has not been clarified. 


Relation to the allied families based on the pupal feature 


As mentioned above, there is no doubt that the species of 
Callidulinae are the member of so-called Microlepidoptera, 
but it is questionable that this family “is affined to the 
superfamily Pyraloidea” as was mentioned by Tschistjakov 
and Belyaev (l. c.). 


It is true that the peculiar mouth form of the calliduline- 
pupa is similar to that of many Pyralinae in the “relatively 
high position of labium (error of labrum ?), absence of 
palpi and the large, wide gena sclerites without isolated 
mandible” (Tschistjakov and Belyaev, 1. c.). I believe the 
part indicated as gena by them is the mandible itself and 
this portion is represented as the lobe by Mosher (1. c.). 
Such a feature of the labrum expanded to occiput appearing 
in the Pyralinae and a similar form is observable in many 
Thyridid pupae. 


However, the Thyrididae are distinguished from the 
Callidulinae, in the following characters: absence of 
maxillary and labial palpi, prothoracic femur appearing, 
wing reaching to 5th abdominal segment and obscure 
cremaster. 


One of the unique and important features of the calliduline 
pupa is in the chaetotaxy, the lacking of a cephalic Afl 
and presence of the abdominal L1 and L2 setae, and these 
characteristics is common only in the Hyblaeidae 
(Nakamura and Iwata, 1969), but they differ from the latter 
in the following points, distal end of suture restricting 
eye-piece touches prothoracic leg, maxilla extends to 
caudal margin of wing, antenna reaches far beyond tip of 
prothoracic leg, femur of prothoracic leg is invisible, some 
furrows are present on 5th-7th abdominal conjunctivae 
dorsad, one to three folds absent on metathorax and 1st- 
8th abdominal segments dorsad, SV2 seta never present 


on 5th-7th abdominal segments and setae absent on 8th- 
10th abdominal segments. 


Apart from this , the two families are similar to each other 
in the the day-flying habit of the adult, vertical wing 
position at rest and the larvae living and pupating within 
folded leaf of the food-fern, etc. 


Therefore the phylogenetic relationship between the 
Callidulidae and the Hyblaeidae should be carefully 
reconsidered, in spite of the fact that the Callidulidae has 
been deposited into the unique superfamily Calliduloidea 
by Heppner (1998). 


Key to the genera 


1. Tip of maxillary palpus appearing to proximo-lateral 
corner of maxilla; antenna ending slightly before tip of 
mesothoracic leg; spiracular callosity not raised; 
mesothoracic leg reaching a half length between tip of 
prothoracic leg and caudal margin of wing; cremaster 
small transversally, ridged .............. Callidula Hübner 


Tip of maxillary palpus appearing to proximo-lateral 
corner of prothoracic leg; antenna ending far before tip 
of mesothoracic leg; spiracular callosity rounded, slightly 
raised; mesothoracic leg reaching at two thirds the 
length between tip of prothoracic leg and caudal margin 
of wing; cremaster small, trigonal 

E E T Pterodecta Butler 


Description of the genera 
Pterodecta Butler 


Longitudinally fusiform. Frons slender and slightly 
protruding; cranial suture present; mandibles large, meeting 
on meson; labial palpus small, ovate, never adjoining 
labrum; maxillary palpus minute, trigonal, appearing 
between eye-piece and proximal end of mesothoracic leg; 
maxilla reaching caudal margin of wing, cephalic margin 
steeply oblique; antenna slender, extending five sixths the 
distance to caudal margin of wing; distal end of suture 
restricting eye-piece touching to prothoracic leg; suture 
between pro- and mesothorax attached to antenna at caudal 
point of suture restricting mesothoracic leg; spiracular 
callosity small but distinct; prothoracic leg ending half 
the length to caudal margin of wing, femur invisible; 
mesothoracic leg reaching five sixths the length to caudal 
margin of wing; metathoracic leg visible small at side of 
distal end of maxilla; hindwing appearing to near apex 
along forewing; 5th-7th abdominal segments with flange 
plate; 2nd-3rd abdominal spiracles fully visible, slightly 
protruding; 8th one rudimentary; cremaster trigonal, small 
protuberant, with three pairs of hooked setae. 
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The “callus-like hillocks” laterally on 2nd—4th abdominal 
segments being described by Tschistjakov and Belyaev 
(l. c.) is not very conspicuous feature. 


F1 seta borne in upper position; Af] seta absent; D1 and 
SD1 on pro-, meso- and metathorax each; D1 on Ist 
abdominal segment and D1 and SD1 on 2nd-7th segments; 
L1 on 4th-7th segments; L2 posited just upper L1 on 5th- 
7th segments; SL1 on 5th-7th segments. 


P. felderi Bremer, 15 mm, yellowish brown. 


Callidula Hübner 


Closely allied to Pterodecta Butler but with a more 
prominent convexity on 3rd-4th abdominal segments 
ventrally and on mesothorax dorsally and only differing 
in the following points: maxillary palpus somewhat large 
and slender than that of Pterodecta and touching to 
proximo-lateral corner of maxilla; cephalic margin of 
maxilla more steeply oblique; antenna extending to slightly 
before tip of mesothoracic leg; spiracular callosity not so 
raised; mesothoracic leg ending at half length between tip 
of prothoracic leg and caudal margin of wing; cremaster 
small, transversely, ridged with three pairs of hooked setae. 


Chaetotaxy same as the preceding genus. 


C. attenuata Moore, 16 mm, reddish brown. 
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ne 
HARA WD EY ARROW (A) CPE) 


HAD 5 ARS NZA AY EY WFR (Callidulidae) O 2 ff, 
Callidula attenuata Moore NSA AYEVABEOS 
Pterodecta felderi Bremer 4 7) © Y FHOMOTE & RL, 
BEE CABO FRAN IE 2 I OTB RE @ 5 oe CHEE LZ. 


Minet (1989) li4 WU EY AES 3M ICT, ZOJ H 
Pterothysaninae (CRT AY FFA ANO Helicomitra BOW; 
(cv CARL TVS (Minet, 1987) 28, TOMeAZA LD 
ASHI HET 4 Callidulinee OS OŁ ŽL l BRoTBY, 
#4 Bombycoidea, BRIA AW V Y Prismosticta hyalinata 
Butler OIÑ (Nakamura, 2007) IATL TAC EDIDA. 
CHPLAT, Plr & D Pterothysaninae HAF REO 
Callidulinae EF & (L426 HO, KRAKETA 1 ODOR 
BRISIOLBdN, AOL AV EY AH Minet Ov 
AAV EY AWA (Callidulinae) OH OES HIT HILe 
bE, 


4} (1980) ® Tschistjakov and Belyaev (1987) [LAP 2 
A ARV} OL LHS, Minet (1991) (LZ O RIEZ T 
EL, EAR AON LACH OTEA LHE. 
LLZ iid Pterothysaninae Z ZEANI ECAR, 
E2 RFAIMOEEPDATttr JEFFA 
(Hyblaeidae) Ck b ATA DOTHA LRA. 
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